ELEMENTAL COMPOSITION OF A COMPOSITE OF SAMPLES HTF-E-03-162 TO 164 FROM TANK 51H TO EVALUATE ACCEPTABILITY OF THE SLUDGE FOR TRANSFER TO TANK 40H AND PROCESSING IN THE DWPF (U)
N
EXECUTIVE SUMMARY
Three dip samples of suspended sludge slurry were obtained from Tank 51H and sent to the Savannah River Technology Center for analysis. The composite of these samples is intended as a confirmatory sample to evaluate the acceptability of the Tank 51H sludge slurry for transfer to Tank 40H and for eventual processing in the Defense Waste Processing Facility. This report presents results of analyses requested by the Defense Waste Processing Facility for this evaluation. These analyses included the measurement of the concentrations of twenty two elements in the sludge slurry and the determination of the weight percent calcined solids of the slurry. 
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INTRODUCTION
Three dip samples of suspended sludge slurry were obtained from Tank 51H and sent to the Savannah River Technology Center (SRTC) for analysis. The analyses requested included those required for Extended Sludge Processing washing and corrosion controls [1] and also analyses requested by the Defense Waste Processing Facility (DWPF) to evaluate the acceptability of the transfer of the sludge slurry to Tank 40H and eventual processing in the DWPF [2] . The washing controls require the measurement of the sodium concentration, along with the density, and weight percent solids of the sample. The corrosion control analyses require determination of the nitrate, nitrite, and free hydroxide concentrations in the supernate. Results of these analyses have been reported. [3] . This report presents results of the analyses requested by the DWPF. These analyses included the measurement of the concentrations of twenty two elements in the sludge slurry and the determination of the weight percent calcined solids of the sludge slurry.
SAMPLE RECEIVING AND COMPOSITING
The three dip samples (~80 mL each) of suspended sludge were taken from Tank 51H in December, 2003, and sent to SRTC. These samples were labeled HTF-E-03-162, HTF-E-03-163, and HTF-E-03-164. The samples were received at SRTC and placed in the Shielded Cells. The samples were mixed thoroughly and composited into a single sample for the analyses. After the samples had been composited, a portion of the slurry was used to rinse any remaining solids from the three dip sample vials into the compositing vessel. During compositing and rinsing, the sludge slurry appeared no different from previous samples of sludge slurries received by SRTC for characterization. There were no lumps in the samples and they flowed freely while pouring. The final volume of the composite sample was ~250 mL and weighed 290.2 grams. From this composite, aliquots were then taken for characterization and analysis.
RESULTS AND DISCUSSION
RESULTS OF ELEMENTAL ANALYSES
Provided below in Table 3 .1 are the results of the analyses of the Tank 51 sludge slurry sample for the 22 requested elements. To determine elemental concentrations, eight aliquots of the mixed sludge slurry sample were taken and dried overnight in a drying oven at 115°C. Four dried aliquots were dissolved by the Analytical Development Section (ADS) approved procedure for dissolving sludge by Aqua Regia [4] . Four were also dissolved by the ADS approved procedure for dissolving sludge by Sodium Peroxide/Sodium Hydroxide Fusion [5] . Triplicate samples of an appropriate standard glass were also dissolved with each procedure to check if the dissolutions were complete and if the analytical methods performed correctly. After performing the dissolution methods on the dried solids (nominally 0.25 grams), the solutions were diluted to exactly 100 mL. Aliquots of the dilutions were removed from the Shielded Cells Facility and were sent to ADS Sample Receiving for analyses to be performed by ADS. The ADS methods included Inductively Coupled Plasma-Emission Spectroscopy (ICP-ES) and Atomic Adsorption (AA). Average concentrations measured in the Tank 51H sludge samples are presented in Table 3 -1. Results for the dissolutions of the standard glass for each average reported were in good agreement with the known values indicating that the dissolution methods were complete and that the analyses performed correctly. Standard solutions were also analyzed with the dissolved samples and indicated that the analyses were correct. A blank sample for each dissolution method was prepared.
Analytical results of the blanks for each reported element, indicated that their respective concentrations in the blank were negligible compared to concentrations measured in the solutions of dissolved dried sludge. 
RESULTS FOR CALCINED SOLIDS
Triplicate measurements of the calcined solids were completed in the Shielded Cells Facility for the sludge slurry. Mixed portions of a sample of sludge slurry were pipetted into each of three pre-weighed alumina crucibles. The crucibles were weighed and then dried overnight at 115°C in a drying oven to avoid any loss of the material during the calcining process. The samples were removed from the drying oven and allowed to cool for ~5 minutes before they were weighed. The samples were then placed into a muffle furnace and heated to 1050°C. The samples were held at 1050°C for approximately one hour. The muffle furnace was then turned off and the samples were allowed to cool inside of the muffle furnace. The samples were then removed from the muffle furnace, weighed, and the calcined solids were calculated. To check whether the calcinations were complete, the crucibles were returned to the furnace and heated at 1050°C for an additional hour. They were then cooled and weighed again. There was no change in weight indicating that calcinations were indeed complete. The average of the triplicate results for the weight percent calcine solids for the sludge slurry is 20.0% with a percent relative standard deviation of 0.03%. As expected, the weight percent calcined solids was less than the weight percent dried solids (25.9% reported in Reference 3.)
